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1. O0mas xapakTepucTUKa pado4eil mporpaMmMbl IUCHUILINHBI «BuoJorusy

1.1. MecTo aucuunnHbl B cTpyKType nporpammsbl CIT1O:

HucuunnuHa «buonorus» sBisieTcss 0043aTeNbHON 4acThi0 00IIe00pa30BaTEeIHLHOTO
UKJIa 00pa3oBaTeIbHOM MPOTrpaMMbl B COOTBETCTBUH C (eliepajbHbIM roCydapCTBEHHBIM
oOpazoBarenbHbIM cTaHmapToM (maee — @DI'OC) cpegnero mnpodecCHOHATBHOTO
obpazoBanus (naigee — CIIO) mo cmeumansHocTH 09.02.11 Pa3pabotka u ympaBieHue

IMporpaMMHBIM oOecricueHUEM.

1.2. Ilesqiu ¥ IUIAaHMPYeMble Pe3yJbTATHI OCBOEHHSI JUCHUILIUHBI:
1.2.1. Leab AuCUMIIAHBI

Conepxanue mporpamMmbl  0011€00pa30BaTeNbHON  AUCHUILIMHBL  «buomorusy
HAIPaBJICHO Ha JOCTH)KEHHE PE3yJIbTATOB €€ U3YUYEHHS B COOTBETCTBUM C TPEOOBAHUSIMU
dI'OC COO ¢ yueroMm npodeccuonanpuoit HanpapieHHOCTH PI'OC CIIO. llens nzyuenus
TUCIUTUTNHBI «brosnorus» Ha 6a30BOM ypOBHE — OBJIAJICHHE OOYUYAIOIIUMHUCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKIITMOHAJIbHOM  OpraHM3alldd  SKMBBIX CHCTEM pa3HOro paHra u
npuoOpeTeHNEe YMEHUM UCIIOIb30BaTh TU 3HAHUS Il TPAMOTHBIX JEHCTBUI B OTHOILICHUU
00BEKTOB KUBOW MPUPOIBI U PEIICHHS PA3IMYHBIX KU3HECHHBIX TPOOIIEM.
JlocTmkeHrue 1eNMu U3y4YeHus AUCHUIUIMHBI  «buosorus» Ha 0a30BOM  ypOBHE
obecrieunBaeTCs peIIeHUEM CIEAYIOIIUX 3a/1ay:
o OCBOCHHE OOYYaIOIIMMHCS CUCTEMbI 3HAHUNW O OMOJOTUYECKHX TEOPUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUMOTe3ax, MpaBWiax, CIyXKalluX OCHOBOWM ISt
dbopmupoBaHus MpeACTaBICHUM 0 €CTECTBEHHO-HAYUYHOU KapTHUHE MUpa,
0 METOJIaX HAy4YHOI'0 MO3HaHUs, CTPOCHUHU, MHOTOOOPAa3uu U OCOOEHHOCTSAX JKUBBIX CUCTEM
Pa3HOr0 YPOBHS OpraHU3alMU, BHIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX HCCIIEI0BAaHUSAX B
OnoJIorNy;
. dbopmupoBaHue y  OOydYarOlmIUMXCsS  IO3HABATEJIbHBIX,  HMHTEJUICKTYaJIbHBIX
W TBOPYECKHUX CIIOCOOHOCTEH B Tpollecce aHaim3a JaHHBIX O TYTIX pPa3BUTHUSA
B OMOJIOTMM HAYYHBIX B3TJISJ0B, UJIEH M MOAXOJOB K M3YyUEHHUIO JKUBBIX CUCTEM Pa3HOTO

YPOBHSI OpraHu3alluu;



o CTAaHOBJICHHE y OOydYarOmMXCA OOMIeH KyIbTyphl, (GyHKIIMOHATHHOW TPAMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBJICHUS OKPYKAIOIIETO MUPA >KMBOU MPUPOIbI
HA OCHOBAHMH 3HAHUU U OTbBITA, TOJTYUYCHHBIX TPU U3YUEHUU OUOJIOTUH;

o dopmupoBanre y  OOydYamIIMXCd  yMEHUH  WJUTIOCTPUPOBATH  3HAYCHUE
OMOJIOTUYECKUX 3HAHUM B MPAKTUUYECKOMN JAEATENHHOCTH YEIOBEKA, PA3BUTUU COBPEMEHHBIX
MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

o BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTHU MTO3HAHUS YEJIOBEKOM >KHBOM

OpUPOAbI, HEOOXOIUMOCTH OEpPEKHOT0 OTHOLIECHUSA K HEH, COONIOACHUS 3TUYECKUX HOPM
IPY POBEJICHUN OMOJIOTUYECKUX UCCIICIOBAHUIA;

o OCO3HaHWE IIEHHOCTH OHWOJIOTMYECKMX 3HAaHUW i1 TOBBIIMICHUS  YPOBHS
AKOJIOTUYECKOM KYJIbTYPBIL, JUIsl (POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHHUS;

o NpUMEHEHUE TPUOOPETEHHBIX 3HAHMM W YMEHMM B TIOBCEIHEBHON IKH3HU
JUISL OLIEHKU TOCTEACTBUM CBOEH JAESITENBHOCTU MO OTHOIICHHIO K OKPYKalolIel cpene,

cOOCTBEHHOMY 3/I0POBBIO, 00OCHOBAHHE M COOTIOACHUE Mep MPOPUITAKTUKH 3a00JIEBaHUM.

1.2.2. Ilnanupyemsbie pe3ybTAThl OCBOCHHUS] JUCHUIUIMHBI B c00TBeTCTBUM ¢ PI'OC
CIIO u Ha ocHoBe PI'OC COO
O6mue xomnereHuuu (ganee — OK) OI'OC CIIO B COOTHECEHMH C JUYHOCTHBIMH,

METaNpeIMETHBIMA U MPEAMETHBIMH pe3yJbTaTaMu 00ydeHHUs1 0a30BOTO ypOBHSA (nanee —

[TP6) ®I'OC COO npexacraBiaeHbl B TaOIHIIE:



Ko u ILnanupyemble pe3yJbTaThl 0CBOCHHS AUCHUIITUHBI
HAaUMeHOBaHHe
(l)OpMI/lpyeMblUX Oo6mue! JucuMnaInHapHbie?
KOMIeTeH Ui
OK O01. Beibupats | JInuHOCTHBIE pE3ynbTaThl JODKHBI OTpaxars B yacTu: | [IP6 1. ChopMupoBaHHOCTH 3HAHUN O MecTe M POJH OMOJIOTHU
CHOCOObl  peHIeHUs | TPYJAOBOI'O BOCIUTAHUSA: B CHCTEME HAay4YHOIO 3HaHMS; (PYHKIMOHAJIBHOH T'PaMOTHOCTH
3a1a4y - TOTOBHOCTh K TPYJy, OCO3HaHME IEHHOCTH MAacTEpCTBa, | YEJOBEKA JJIs peIICHHs KU3HECHHBIX IPOOIeM.
npodeccnoHanbHOM | Tpyao0Jt00ueE; I1P6 2. CdopMUPOBAHHOCTb YMEHHS PacKpbIBaTh COJEpKaHUE
JESATEIBHOCTH - TOTOBHOCTh K aKTHBHOHM JEATEIBHOCTU TEXHOJOIMYECKOW | OCHOBOMNOJATalOMUX OWOJOTHYECKUX TEPMHUHOB M TOHITHM:
MIPUMEHUTETHHO U COLIMAJIbHOM HaIpaBJIEHHOCTH, CIIOCOOHOCTb | KM3Hb, KII€TKA, TKaHb, OpraH, OPraHu3M, BHJ, TOIMYJISALHNS,
K Pa3IMYHBIM | HHUIIMUPOBATH, INIAHUPOBATh U CAMOCTOSITENIFHO BBIOJHATH | SKOCUCTEMa, OuoleHo03, Orocdepa; MmeTaboan3m (0OMEH BEIIeCTB
KOHTEKCTaM TaKyIo JesITeIbHOCTb; U TpeBpallleHue DdSHEepruu), TomeocTa3 (camoperyJsuus),
- MHTEpeC K pas3auyHbIM cdepaM mpodeccHoHaNbHON | OMocuHTe3 OenKa, CTPYKTypHash OpraHU3alis >KUBBIX CHCTEM,
NEeSITEIIbHOCTH. TMCKPETHOCTb, caMOperyJIsIus, CaMOBOCIIPOU3BE/ICHHE
MertarnpeMeTHbIe pe3yIbTaThl JOIKHBI OTPaXKaTh: (penponmykius), HACJIEICTBEHHOCTh, U3MEHUYUBOCTb,

OBnaneHne yHUBEPCATHHBIMA YYCOHBIMU MTO3HABATEIIBHBIMU
JEUCTBUSIMU:

a) 0a30BBIC TOTUYECKHUE JICHCTBHS:

- CaMOCTOSITENIbHO (OpPMYIHpOBaTh W aKTyaJIH3UPOBATH
mpo0JemMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIUBaTh CYILIECTBEHHBIM MPU3HAK WJIM OCHOBAHUSA
JUTSl CpaBHEHUS, KiacCu(UKaIuy U 0000IIeHHMS;

- ONPEAEINSTh LEeJIU AeATEIbHOCTH, 3aaBaTh apaMeTpbl

Y KPUTEPHUH UX TOCTHKCHHS;

- BBISIBJISIT 3aKOHOMEPHOCTH U POTUBOPEUHUS

B pacCMaTPUBAEMBIX SBJICHHSIX;
- BHOCHTb KOPPCEKTHBBHI B

ACATCIIBHOCTb, OIICHUBATDH

SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBASI OpraHU3aLUs.
I1P6 3. CdhopMHpPOBAaHHOCTh YMEHHSI PACKpBIBATh COJEp’KaHHE

OCHOBOIIOJIATAOMINX  OMOJOTHYECKUX TEOPHUH W THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAallMOHHOM, 3BOJIIOLMOHHOM,
MPOUCXOXKICHUS )KU3HU U YETIOBEKA.

I1P6 4. CdhopMupoBaHHOCTD yMEHUs pacKpbIBaTh

OCHOBOIIOJIATal0IINe OMOJIOTUYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Mengensa, T. Moprana, H.W. BaBumnoBa, D. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl uXx NpUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

[1P6 5. IlpuobOpereHue ompiTa MPUMEHEHUS OCHOBHBIX METOOB
HAYYHOTO MO3HAHUS, UCTIOJIB3YEMBIX B OMOJIOTHH: HAOJIIOICHUS

! YVka3pIBaloTCA TMYHOCTHBIE M MeTanpeIMeTHBIE pe3ynbTathl u3 PTOC COO, B popMHUPOBAHHE KOTOPHIX yUaCTBYET 06IIe06pa3oBaTeNbHast AUCIHILTHHA.
2 [lucuunuMHapHble (IpeIMETHBIE) Pe3yJIbTaThl YKa3bIBAKOTCA B COOTBETCTBHMH € UX MONHEIM nepeudeM Bo ®T'OC COO. IpeameTHble pe3ynbTathl 6a3oBoro yposHs (I1IPG) HymepyroTcs
B cootBeTcTBUM PI'OC COO (ITpukaz MunobpHayku Poccuu ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).

6



COOTBETCTBUE PE3YJIbTATOB
HIOCJICICTBUH AEATEILHOCTH;
0) 0a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIaJIeTh HABBIKAMHU Y4€OHO-HCCIIeI0BATEIBCKON

U TPOCKTHOM JeSATEIbHOCTH, HABBIKAMH pa3perICHHs
npo0em;

- BBISIBIISITh IPUYMHHO-CIICJICTBEHHBIC CBSI3U

Y aKTyaJIM3UpOBaTh 33124y, BEIIBUTATh THIIOTE3Y

€ peIICHHs, HaXOJUTh apryMEHThl Ul JI0KAa3aTelIbCTBA
CBOMX YTBEPXICHHWH, 3a/1aBaTh MHapaMeTpbl W KPUTCPUH
peleHus;

- aHaIM3MPOBATh IIOJNYYCHHBIC B XOJAE pELICHUS 3adadyd
pe3yibTaThl, KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTH,
IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSAX;
pa3pabaTbIBaTh IUIaH PEUICHHUs IPOOJIEMBI C YUETOM aHaIM3a
MMEIOIINXCS MaTepUANIbHBIX M HEMAaTepUAIbHBIX PECYPCOB;
-- YMETb IIEPEHOCUTh 3HAHUSI B TIO3HABATEIBHYIO

U TIPaKTHYECKYIO 00JIaCTH )KU3HECSITEITLHOCTH,

- YMETh HMHTETPUPOBATh 3HAHUS W3 pa3HBIX IMPEIMETHBIX
o0OJjacTei;

- BBIABHIaTh HOBBIE HJEH, NpeAiararb OpPUTHHAIbHbIC
HOXO/IbI M PEIICHHS

nejisiM, OLNCHUBATHL  PUCKU

" OIIMCaHHA XUBBIX CUCTEM, IMPOLCCCOB U HBHGHHﬁ; OopraHu3anuvun
U TPOBEACHHUS OHOJOTUYECKOTO OHKCIEPUMEHTA, BBIIBUKECHUS
THUIIOTE3, BBIABJICHHUS  3aBUCHUMOCTU MCIKIAY HUCCIICAYCMbIMU
BEJTUYMHAMU, 00BSICHEHUS MOJTy4YEHHBIX pe3yJIbTaToB
u (GOpMYyIUPOBAHUS BBHIBOJIOB C HCIOJB30BAHUEM HAYYHBIX
MOHATHUH, TEOPHUI U 3aKOHOB.

ITP6 6. ChopMUPOBAHHOCTh YMEHHS BBIICNATH CYIIIECTBCHHBIE
MpU3HAKK  BHUPYCOB, KIETOK NPOKAPHOT U  DYKApHOT;
OAHOKJIECTOYHBIX )41 MHOT'OKJIETOYHBIX OpraHnu3MoB, BHUOO0B,
OMOTEOIICHO30B M JKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEIIECTB M TMPEBpAlICHUS DSHEPrUU B KIETKe, (HOTOCHUHTE3A,
IUIACTUYECKOTO U HHEPreTHYecKoro oOMeHa, XEeMOCHHTE3a,
MHTO3a, MEKO03a, OILUIOJOTBOPEHUSA, PA3BUTHS U Pa3MHOKECHUS,
WHJWBHIyaIbHOTO Pa3BUTHUSI opraHu3Ma (OHTOreHe3a), O0phObI 3a

CYLIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BHUI000pa30BaHMS,
HPUCTIOCOOJICHHOCTH OPraHM3MOB K Cpeie OOWTAaHUS, BIUSHUSA
KOMIIOHCHTOB 3KOCHUCTEM, AHTPOIIOTCHHBIX W3MCHCHHI

B DKOCHCTEMax CBOCH MECTHOCTH,

KpyroBOPOTa BEIIECTB M MPEBpaIleHue dHeprun B onochepe.

I[IP6 7. CdopMuUpPOBaHHOCTb YMEHHUSI MPHUMEHSTH IMOTYYCHHbIE
3HAHUA AJI1 OOBSICHEHHs] OMOJOTUYECKUX MPOIECCOB U SIBICHUH,
JUTS IPUHSTHSI MPAKTUIECKUX PEIICHUH B TIOBCETHEBHOM KU3HU

c muenbo obecrieyeHuss O€30MACHOCTH CBOETO 3J0POBbSI U
3I0POBBSI OKPYIKAIOIINX JIFOACH, COONIOACHHS 37J0pOBOTO 00pasa
KU3HU, HOPM TPAaMOTHOTO TIOBE/ICHUS B OKPY KaOIIeH MPUPOIHOM
cpene; MOHMMaHue HEOOXOAMMOCTH HMCTIOIB30BAHUS JOCTKEHUN
COBPEMEHHOW OHMONOTHH M OMOTEXHOJOTHH I paldOHAIBLHOTO
MIPUPOIOTIONHE30BAHUSI.

IMP6 8. CdopMHupOBaHHOCTH YMEHHUsS pelIaTh OWOIOTUYECKUE
3aJ1a4¥, COCTABIIATh TCHOTUITMYCCKHE CXEMbI CKPEIINBAHUS

JUIS pa3HBIX THIIOB HACIEIOBAaHUS TPU3HAKOB Y OPraHU3MOB,
COCTaBJISITH CXEMBI MEPEHOCA BEIIECTB M PHEPTUU B IKOCHCTEMAaX
(uenu muTaHUs, MUIIEBBIE CETH).

I[1P6 9. CdopMupoBaHHOCTh YMEHUH KPUTHYSCKH OICHHBATH




uHpopMaLKi0 OMOJIOTUYECKOTO  COJIEPKaHMs, BKIIOYAOLIYIO
MICEBJIOHAYYHbIE 3HAHUA M3 PA3IUYHBIX HCTOYHHKOB (CpelacTBa
MaccoBoi WHGOpPMAIIUU, HAYYHO-TIOMYJSIPHBIE MaTepuabl);
UHTEPIPETUPOBATH ITHYECKHE ACIEKTHI COBPEMEHHBIX
UCCIICIOBAaHUM B OWONOTMHM, MEIUIMHE, OWOTEXHOJOTHUH;
paccMaTpuBaTh  TJIOOAJBbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBpEMEHHOCTH, (OPMHUPOBATH IO OTHONICHUIO K HHUM
COOCTBEHHYIO TIO3UITHIO.

ITP6 10. CopmMupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBEHHBIC
MMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOrMYEcKOil
uHpOpMallMd U3  HECKOJBKHUX  HMCTOYHHUKOB,  T'PaMOTHO
HCIIOJIb30BATh MOHATUHWHBIN anmapaT OMOJIOTHH

OK 02.
Hcnons3oBath
COBpPEMEHHBIC
CpeicTBa  TIOWCKa,
aHaJIM3a

U UHTEpIpeTauu
uHpopMaIUu

1 WH(pOpMAIMOHHBIE
TEXHOJIOTHH TSt
BBITTOJIHEHHST 33734
npodeccroHabHOM
JeSITeTbHOCTH

JIMYHOCTHBIE PE3yNbTaThl JOJKHBI
IIEHHOCTH HaYYHOTO TIO3HAHMS:
-c(pOpMHUPOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M OOIIECTBEHHOM
NpakTUKMA,  OCHOBAaHHOTO  Ha  JUalore  KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B TIOJIMKYJIBTYPHOM MUDE.

MeranpeMeTHbIE pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBnageHne yHUBEPCaIbHBIMH yUYE€OHBIMU TTO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpopmarmei:

OTpaXaTb B YaCTHU:

- BJaAeTh  HaBbIKAMM  TOJy4YeHUs  uH(pOpMaluu
U3  HUCTOYHUKOB  Pa3HbIX  THUIIOB,  CaMOCTOSITEIBHO
OCYLIECTBIIATh TMIOUCK, aHaIN3, CUCTeMaTH3al1I0

U MHTEPIPETALUI0 WHPOPMALUK PAa3IMYHBIX BUIOB U (HopMm
[IPEICTABIICHHUS;

- OILICHUWBATh JOCTOBEPHOCTH, JIETUTUMHOCTh HH(OpMAIUH,
€€ COOTBETCTBUE NPABOBBIM ¥ MOPAJIbHO-OTUYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUI O MECTE M POITU OUOJIOTHH

B CHCTEME€ HAay4YHOIO 3HaHMS;, (PYHKIMOHAJIBHOH T'PaMOTHOCTH
YeloBeKa ISl PEeIICHUS )KU3HEHHBIX MPOOIIEM.

I[IP6 7. CdopMHpOBaHHOCT, YMEHHUS NPUMEHSTH IOJTYYEHHBIC
3HAHUS AJI1 OOBSCHEHHsI OMOJOTUYECKUX TPOIECCOB U SIBICHUH,
JUTS IPUHSTHS TPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

C 1enplo0 olecrmeyeHHs O€30MacHOCTH CBOEro 370POBbS U
3I0POBBSI OKPYIKAIOIIUX JIFOACH, COOFOACHHS 30pOBOTO 00pasa
’KU3HHU, HOPM I'PAMOTHOTIO IIOBEICHUS B OKPY’KAIOLIEH IPUPOAHON
cpelie; MOHUMaHue HeOOXOIUMOCTH HCIIOJIb30BAHUS JOCTUKEHUI
COBPEMEHHOM OMONOTHH M OMOTEXHOJOTUH Ui pallOHAIBLHOTO
MIPUPOIONOIB30BAHUS.

ITP6 10. CdopmMupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBEHHBIC
MMCbMEHHBbIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOrMYEcKOi
uHpOpMallMd U3  HECKOJBKUX  HMCTOYHHUKOB,  TPaMOTHO
WCIIONIh30BaTh MOHSATUHHBIN anmapat OuoJIOTHr

OK 04. DddexTnBHO

JInuHOCTHBIE PE3YJIbTAaThl JOJKHBI OTpaXaTb B YaCTH!:

ITIP6 5. IlpuoOpeTeHne OMbITa MPUMEHEHHS] OCHOBHBIX METOJIOB

BSaHMO,Z[CfICTBOBaTB ONEHHOCTH HAY4YHOr'o TIIO3HaHHWA: OCO3HAaHUC [ECHHOCTH | HAYYHOI'O IMO3HAaHUs, UCIIOJIB3YyCMbIX B OHOJIOTHH: Ha6J'IIOI[eHI/Iﬂ n
n paGOTaTB HaquOfI ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATL | OIIMCAHHUA JKUBBIX CUCTEM, IMPOLECCOB U ﬂBHeHHﬁ; opraHu3anvu U
B KOJIJICKTHUBEC IIPOCKTHYIO )41 HCCIICOJOBATCIILCKYIO JCATCIIBHOCTD | IIPOBCACHUA OMOJIOTTYECKOr0 OKCIICPUMCHTA, BBIIBUKCHUA




1 KOMaHIC

UHIMBUAYAIBHO U B TPYIIIIE.
MerTanpeaMeTHbBIE Pe3yIbTaThl JOKHBI OTPaKaTh:
Osnanenue YHHBEPCATbHBIMU KOMMYHHUKATHBHBIMH
NEUCTBUSIMU:

0) COBMECTHAs JICSITCIIBHOCTD:

- MIOHMMATh M UCIIOIb30BaTh MPEHUMYIIIECTBA KOMAHIHOM

U MHIUBUYaJIbHON paOOThI;

- MPUHUMATH (07 COBMECTHOM JIeATEIIbHOCTH,
OpI‘aHI/I3OBI>IBaTL 158 KOOp,Z[I/IHI/IPOBaTL HCﬁCTBHH

M0 €€ JOCTIDKSHHIO. COCTaBIISATh IIaH  JICHCTBHIA,
pacnpenenarb poiad € Y4ETOM MHEHUW  yYaCTHUKOB

00CYKJIaTh Pe3yIbTaThl COBMECTHOM pabOTHI

TUNOTE3, BbIABJICHUA 3aBUCUMOCTH MCXKAY HCCICAYCMBIMU
BEJTMYMHAMU, OOBSICHEHHSI TTOJTyYeHHBIX PEe3yJIbTaTOB

1 (GOpMYyIHUPOBAHUS BHIBOJIOB C HCIOJB30BAHUEM HAYYHBIX
MOHSATHHI, TEOPHIl U 3aKOHOB

OK 07.
ConeiicTBOBaThL
COXpaHEHUIO
OKpYKarolein
cpenpl,
pecypcocoepekeHn
10, MPUMECHSITh
3HAHUS

00 W3MEHECHUU
KJIMMaTa, MPUHIIMIIBI
OepexIIUBOTO
MIPOU3BO/JICTBA,

3¢ dEeKTUBHO
JIENUCTBOBATE

B YpE3BbIYANHBIX
CUTYaLUsAX

JIuyHOCTHBIE pe3yJbTaThl JOJKHBI OTpa)kKaTb B YaCTHU:
9KOJIOTHYECKOT0  BOCHHUTaHUS: -  CPOPMUPOBAHHOCTD
HKOJIOTUYECKON KYJIbTYpbl, IOHUMAHUE BIUSHUS COLUATBHO-
SKOHOMUYECKHX MIPOLIECCOB HA COCTOSTHUE IPUPOAHOU

U COIMATBHON Cpefbl, OCO3HAHUE TII00AIILHOTO XapakTepa
9KOJIOTUYECKHUX MPOoOIIeM;

- IUIJAHAPOBAHME U  OCYUIECTBIICHUE  JEHUCTBUH B
OKpYKalollleil Cpefie Ha OCHOBE 3HAHUA IIeJI€H YCTONYUBOIO
pa3BUTHS YEJIOBEUECTBA;

- QaKTHUBHOE HENPHUATHE JEUCTBUM,
OKpYKarollleu cpere;

- yMEHUe MIPOTrHO3UPOBATH HeOJaronpusTHbIC
SKOJIOTUYECKHE MOCIEACTBUS MPEATPUHUMAEMBbIX JIEUCTBHM,
peaoTBpaniaTh UX;

- paclldpeHue OmbITa
HaIIPaBJICHHOCTH.
MeranpeameTHbie pe3yabTaThl JOJKHBI OTPAXKaTh:
OsnageHue YHUBEPCaJIbHBIMHU KOMMYHHKAaTUBHBIMU
JICUCTBUSIMHU:

0) cOBMECTHasl ICSITEIIbHOCTD:

- TMOHUMAaTh M UCIOJIb30BaTh IMPEUMYIIECTBA KOMaHIHOU
Y MHIMBUYJIBHOU PabOTHI;

MPUHOCSIINX BPEJ

NEATEIbHOCTH  DKOJIOTMYECKOU

ITP6 5. IlpuoOpeTeHne OMbITa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS, UCTIOJIb3YEMBIX B OUOJIOTHH: HAOII0IEHUS

Y OTMCAHUS KUBBIX CHCTEM, IMPOIIECCOB U SBICHUI; OpraHU3aIun
U TPOBEACHHUS OHOJOTUYECKOTO HKCIEPUMEHTA, BBIIBUKCHUS
TUMOTE3, BBISBICHHUS 3aBUCUMOCTH MEXAY HCCIIECTyEeMbBIMHU
BEJTMYUHAMU, OOBSICHEHHSI TTOJTyYeHHBIX PE3yJIbTaTOB

1 (GOpMYyIUPOBAHUS BHIBOJIOB C HCIOJB30BAHUEM HAYYHBIX
MOHATHUHI, TEOPUI U 3aKOHOB.

ITP6 6. ChopMUPOBAHHOCTh YMEHHS BBIICIATH CYIIICCTBCHHBIE
MpPU3HAKA  BHUPYCOB, KIETOK NPOKAPHOT U  DYKApHOT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB,
OHMOreoleHO30B U IKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB M TMPEBpAILICHUS DSHEPrUUM B KIETKe, (HOTOCHHTE3A,
IUIACTUYECKOTO U HDHEPreTHYecKoro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOJOTBOPEHHUS, DPA3BUTHS M PA3MHOKEHUS,
WHJMBHIyaTbHOTO Pa3BUTHS OpraHn3Ma (OHTOTreHe3a), 60phObI

3a CyIIECTBOBAaHHE, €CTECTBEHHOrO O0TOOpa, BUA000pa30BaHUS,
MPUCIIOCOOJIEHHOCTH OpPraHU3MOB K cpele OOUTaHMsI, BIMSHHS
KOMIIOHEHTOB IKOCHUCTEM, AHTPONIOTEHHBIX ~ W3MEHEHUH
B DKOCHCTEMAaX CBOEH MECTHOCTH,

KpPYTOBOpPOTa BEIIECTB U MPEBpAIIEHUE SHEPTHH B Orocdepe.

[IP6 7. CdopMHpPOBaHHOCTh YMEHHUS TNPUMEHSITH MOJYYEHHBIC




-  TpUHUMATh 1€l COBMECTHOH  JESITENhHOCTH,
OpTraHU30BBIBATH u KOOPJIWHUPOBATH NeHCTBUS
Mo €€ JOCTIDKEHHIO: COCTaBIATh IJIaH  JICUCTBHIA,
pacmpenensiTb poidM € y4eTOM MHEHUH YYaCTHUKOB
00CyXJIaTh pe3yIbTaThl COBMECTHOUN PabOThI

3HAHUS U1 OOBSICHEHHs] OMOJIOTMYECKHX IMPOLECCOB U SIBICHUH,
IUI TIPUHATHS NMPAKTHYECKUX PELICHWH B MOBCEJIHEBHOW XHU3HU
C 1enplo olecrmeyeHHs O€30MacHOCTH CBOEro 370pOBbS U
3I0POBBSI OKPYIKAIOIIUX JIFOACH, COOIOACHHS 30pOBOTO 00pasa
JKU3HHU, HOPM I'PAMOTHOTIO IIOBEJICHUS B OKPY’KAIOLIEH IPUPOAHOU
cpeze; MOHMMaHue HeOOXOAMMOCTH UCIOJIb30BaHUS JTOCTHKEHUN
COBPEMEHHOW OMOJIOTHH M OMOTEXHOJOTUH Ui palOHAILHOTO
IIPUPOJOIOIb30BAHUS
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2. CTpyKTYypa ¥ coepkaHue TUCHUILTHHBI

2.1. O0beM AUCHMILVIMHBI U BUABI Y4e0HOH padoThI

Ounas ¢opma

Buj yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl Y4eOHOM JMCIHUIIIHHbI 72
BT. 4.

TeopeTUIecKoe o0ydeHue 36
nabopaTOpHBIE 3aHATHS 0
MIPAKTUYECKUE 3aHATUS 34
Camocmosamenvhas paboma 0
IIpomexyTounas aTrecTanus (3a4eT C OLEHKOI) 2

3aounas popma

Buna yueOHo# padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHON JUCIUIIIMHBI 72
BT. 4.:

TEOPETHUECKOE 00yUueHne 8
1ab0opaToOpHbIC 3aHATHS 0
MPAKTUYECKUE 3aAHATUS 8
Camocmosmenvras paboma 54
IIpomMexxyTouHasi aTTecTanus (3a4eT C OIICHKON) 2
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2.2. TemaTu4yeckuii IJIAH M COlEePKAHNE TUCIUTIIIMHBI

dopmupyemMble
HaumenoBanme Conep:xanue yuye0HOro Mmarepuasa (0CHOBHOE M NMPo(eccHOHAIBLHO OPUEHTHPOBaHHOE), | O0beM KOMITETCHITNH
pa3aesioB U TeM Ja0opaTopHbIEe M MPAKTHYECKUE 3aHATHS, IPUKJIATHONA MOAYJIb (IPU HAJIUYNH) 4acoB
1 2 3 4
OcHoBHOE co/iep:KaHue
Pa3nen 1. buojiorus kak Hayka. 7JKuBble cucTeMbl H HX OPraHH3alus 2
Tema 1.1. Cojeprkanne yueOHOro MaTepHraia 2
buonorus buonorus — nayka o xuBoii npupoje. Csizu OMOJIOTHH ¢ 00IIECTBEHHBIMU, TEXHUYECKUMU U
B CUCTEME HayK. JIPYTUMHU €CTECTBEHHBIMU HayKaMH, QHIOCOPUEH, peUrHeld, STUKOMU, 3CTETUKONH U TPAaBOM.
Obmas Ponp Ouonornn B QopmMupoBaHMM COBpEMEHHOW Hay4yHOW KapTuHbl Mmupa. Cucrema
XapaKTEePUCTHKA OHMOJIOTMYECKHUX HAYK.
KU3HU MeToapl MO3HAHUA KUBOM NPUPOJBI (HAOMIOAEHUE, SKCIIEPUMEHT, OMHCAHHE, U3MEpPEHHUE, OK-02
KJaccu(uKanus, MOICITMPOBAHNE, CTATHCTUYECKAsE 00padOTKa JaHHBIX).
JKusbie cuctembl (OMOCHCTEMBI) KaK MpeAMET u3ydeHus: ouonoruu. OTaudne KUBbIX CUCTEM
OT Heoprauumyeckou mpupoasl. CBOHCTBa GMOCUCTEM U UX pazHOOOpasue.
YpoBHHU OpraHu3aIuu onocucTem: MOJIEKYJISIPHO-T€HETUUECKUH, KJICTOYHBIH,
OpraHU3MEHHBIM, MOMYISIIMOHHO-BUIOBOM, SKOCUCTEMHBIH (OMO - T'EOICHOTUYECKHIN),
OnochepHbIN
Paznen 2 XumMuuyeckuii COCTaB M CTPOEHHE KJIETKHU 10
Tema 2.1. Coneprxkanue yuyeOHOro Marepuasia 2
XUMUYECKUH COCTaB | XMUMHUYECKAN COCTAB KJICTKH. XHMHYECKHE DJIEMEHTBI: MAaKPOAJIEMEHTBI, MUKPOIJIEMEHTHI.
KJIeTku. Bona Bona u muHepanbHbie BeniecTBa. DyHKIMHM BOAbl M MHUHEPAJIbHBIX BEIIECTB B KIIETKE.
Y MUHEpaJIbHBIC [Tognepxanue ocMoTHYECKOTO OajgaHca
BEILECTBA IIpakTuyeckoe 3aHsTue’ 1
Ne 1 «buomorndeckasi pojib MUHEPAIBHBIX BEIIECTB B 00CCIEUCHHH >KU3HEIEATEITHBHOCTH
OpraHU3MOB, ITPOSBJICHUS JUCOAIAHCA MUHEPATBHBIX 3JIEMEHTOBY OK-01, OK-02,
Tema 2.2. ConepxaHnue yaeOHOT0 MaTepuaia 4 OK-04

3 Yackel na60paTopH1,1x pa60T " MPAKTUYCCKUX 3aHATHI YUTCHEBI B COACPIKaAaHNN y‘I€6HOFO MaTtepurajia 1 BXOIAT B 0611166 KOJIMYCCTBO 4aCOB I10 TEME.

12



buosornuecku
Ba)KHBIE XUMHUYECKHE
COEIUHEHUS

benxu. CoctaB u ctpoeHne 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. HezameHumblie u
3aMEHUMbIC AMHHOKHCIIOTHl. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpbl OEIKOBOM
MOJIEKYJIbl (MIEepBUYHAs, BTOPUYHAS, TPETUYHASI U YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBoiicTBa OenkoB. buomornueckue QyHkiun OenkoB. DepMeHTHI — OHOJOTHYECKHE
Katanuzatopel. CTpoeHue ¢epMeHTa: aKTUBHBIA ILIEHTP, CyOcCTpaTHas CHeuu(pUIHOCTb.
Kodepmentsl. Buramunbl. OTinuanst pepMEHTOB OT HEOPTaHUYECKUX KaTallu3aTOPOB.
YrneBoabl: MOHOCaxapuabl (TIOKO3a, pubo3a U Je30Kcupubo3a), aucaxapuasl (caxaposa,
JAKTO3a) W ToJrcaxapuabl (Kpaxmai, TIUKOTeH, Ieuirono3a). buomorndeckue (yHKIMH
yraeBonoB. Jlumuael:  Tpurnuuepunbl, Gochomunuabl, crepouasl. [ uapoduiIbHO-
runpodoOHble cBoiicTBa. buonormueckue ¢ynkuun nunuaoB. CpaBHEHHE YTIIIeBOJIOB,
OElIKOB W JUMNMIOB KaK HCTOYHMKOB sHepruu. Hyknemnoseie kucnotsl: /JJHK u PHK.
Hyxneotuasl — MoHOMEpHI HYKJIeMHOBBIX KUCIOT. Ctpoenne u ¢ynkuun JJHK. Ctpoenue u
¢byukuun PHK. AT®: ctpoenne u QyHKIIMN

JlaGopaTopHbie 3aHTHS (Ha BBIOOD MPENO1aBaTes)

No 1 «Onpenenenue ButaMuda C B IpOyKTax MUTaHUSD)

i «OnpeeneHne HaIMIrs Kpaxmaia B TPOyKTax MUTaHUS

i «'uapodunbHO-THIPOYOOHBIE CBOMCTBA JTUMHIOBY

i «/3ydeHrne KaTalMTUYeCKOW aKTHMBHOCTH (EPMEHTOB (Ha TpHUMEpEe aMuIa3bl WIIH
KaTajasbl)»

Tema 2.3.
CrpykTypHO-
(byHKIMOHATBHAS
OpraHu3aIys KJIeTOK

Conepkanue yueOHOro MaTeprasa

[{utonmorus — Hayka o kietke. Kinertounas Teopust — mpuMep B3auMOAeHCTBUS uei 1 PakToB
B HayYHOM IMO3HAHUHU. METO/IbI U3yUeHUsI KIETKH.

Knetka kak menoctHast xuBast cucreMa. OOmue mpHU3HAKU KIETOK: 3aMKHyTas Hapy)KHas
MeMOpaHa, mosekynbl JJHK kak renetuueckuii anmnapar, cuctema cuHTe3a Oelka.

Tunel KIETOK: JyKapuoTHYeckas u mpokapuoruyeckas. (OCOOEHHOCTH CTPOCHHS
MpoKapruoTHUUecKor kieTku. Kierounass creHka Oaktepuil. CTpoeHHE SyKapHOTHUECKOU
kJeTKd. OCHOBHBIEC OTJIHYHUS PACTUTENBHOM, )KUBOTHOW U rpuOHOM KiIeTKu. [loBepXHOCTHBIE
CTPYKTYPBI KIJIETOK— KJI€TOYHAsl CTE€HKA, TIUKOKAIUKC, uX ¢GyHkuuu. [lmazmarudeckas
MeMOpaHa, ee CBONCTBA U (PYHKIIHH.

[uronmnazma u ee opraHouabl. OmHomemOpanHble opranouasl kieTku: JIIC, ammapart
lNonpmxu, nuzocomel. [loayaBTOHOMHBIE OpPraHOMIBI KJIETKA: MHUTOXOHJIPUM, IUIACTHUJIBIL.
[TpoucxoxaeHne MUTOXOHAPUN W TutacTua. Bunmbl mmactun. HemeMOpaHHBIE OpraHoubI
KIETKUA: PHUOOCOMBI, KJICTOYHBIA UEHTP, UEHTPUONH, PECHUYKH, KIYTUKUA. DYHKIHNH
OpPraHOUI0B KJIETKU. BkitoueHus.
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SAnpo — perynsaTopHbiid 1IeHTp KieTku. CTpoeHHe siapa: siaepHas o00JI0UKa, KapuoILia3Ma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KJICTKE

JlaGopaTopHble 3aHTHS (Ha BBIOOD IPEIOaaBaTelis)

Ne 2 «Ctpoenue kieTku (pacTeHusi, )KUBOTHBIE, TPUObI) U KJIETOYHbIE BKIIIOUEHHUS (Kpaxmal,
KapOTHUHOM/IBI, XJIOPOILIACTHI, XPOMOILIACTHI)»

i «M3ydueHne cTpoeHus KJIETOK PacTeHM, KUBOTHBIX U OaKTepUi MOJI MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOIIpErapaTax 1 UX OIMHCAHUE)

win «IIpoHunaemocts MeMOpaHsbl (IJ1a3MOJIU3, AETIIIA3MOJIN3)»

Pazgea 3. ZKKuzHeaeaTeJbHOCTDL KJIETKU

Tema 3.1.
OO0OMeH BeIECTB
Y TIpeBpaIieHue

SHEPTUU

B KJIETKE

CoJeprxaHne yueOHOI0 MaTepuaia

OOmeH BemiecTB, Ui MeTab0Iu3M. ACCUMUTIATINA (TUTACTUYECKUIT OOMEH) U AUCCUMUIISITUS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €IMHOro Ipolecca Merabonuszma. Poib 3axkoHOB
COXpaHEHHUs BelUlecTBa W JHEPrMM B MOHMMAaHUU MeTabonu3ma. Tumbl oOMeHa BEIIECTB:
aBTOTpo(HBIH U TeTrepoTpodHbIii. Pomb (hepMeHTOB B 0OOMEHE BEIIECTB M MPEBpalleHUN
sHeprun B KieTke. DorocuHTe3. CBeroBas W TeMHOBas ¢a3pl (porocuHTe3a. Peakumm
dotocunTe3a. D PeKkTHBHOCTH HOTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IS JKU3HU Ha 3emiie.
Brnusinue ycnoBuii cpeapl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIICHUS €r0 MPOJYKTUBHOCTH Y
KyJIbTYPHBIX pacTeHHMil. XEMOCHHTE3. XEMOCHHTE3UpywIlnue OakTepuu. 3HayYCHHE
XeMOCHHTE3a IS )KU3HU Ha 3emiie.

DHepreTuveckuii 0OMeH B KiieTke. Paciiernienne BemecTs, BbIACICHUE U aKKYMYJIHUPOBAHHE
SHEPrUM B KIIETKE. DTalbl dHEpreTHYeckoro oomena. [nmkonu3. bpokeHue m ero BUJBL
Kucnoponnoe oxucnenue, uian kKieToyHoe abixanue. OkucnutenbHoe (pochopumrnpoBaHue.
Db GEKTHBHOCTH YHEPTeTUUECKOTO 0OMEHA

Tema 3.2.
Bbuocuures Oenka

CoJzeprxaHne y4eOHOr0 MaTepuaia

Peakiun matpuunoro cunre3a. [enermueckas wuHbpopmamms u JHK. Peanuzanus
reHeTHYeCcKoi nHpopMauu B KieTke. [ eHeTnueckuil Kog 1 ero cBorcTBa. TpaHCKpunus —
matpuuHblii cuHte3 PHK. Tpancnsuus — OuocuHTe3 Oenka. OTamnbl TpaHCISLUH.
KoaupoBanue aMmuHOKHCIOT. Poib pribocom B OMOcHHTE3e Oelika

[IpakTryeckoe 3aHATHE

Ne 2 «Pemienue 3aaa4 Ha oIIpCACIICHUEC ITOCJICA0BATCIIbHOCTH HYKJIICOTHI OB

Tewma 3.3.
Bupycsl

Coneprxkanue yueOHOT0 MaTeprasa

Hexnerounsie ¢popmbl )Ku3HU — BUpYCHL. Mctopust oTkpeiTas Bupycos (/. U. MIBaHOBCKMii).
OcoOEHHOCTU CTPOCHMS M SKU3HEHHOI0 1MKJa BUpycoB. baktepuodaru. bonesnu pactenui,

OK-01, OK-02,
OK-04
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JKUBOTHBIX M YEJIOBEKa, BBI3bIBa€MbIe BHpycaMu. Bupyc ummyHnonedunura yenoseka (BIY)
— Bo30yautens CIIM 1a. IIpodunakTuka pacupocTpaHeHUs BUPYCHBIX 3a00JIeBaHUN

Pasznen 4. Pa3MHOKeHHE U HHIAUBUAYAJIbHOC Pa3BUTHEC OPraHU3MOB

Tema 4.1.
JKU3HEHHBIN IUKIT
KJIETKH

Copep:xanue yueOHOro MaTepHasia

Knerounslii 1uKi, win SKM3HEHHBIH 1Mk KieTku. MHtepdaza u mutos. Ilpoueccsl,
npoTekaromue B uHTepdase. Permkanus — peakuus marpuanoro cuareza JJHK. Ctpoenne
XpOMOCOM. XpOMOCOMHBIM Habop — kapuoTun. JAMIJIOUAHBIN U ramIouHbI XpOMOCOMHBIE
HaOopbl. Xpomatuiel. lluTonoruueckue OCHOBBI PAa3MHOXKEHUS U HMHJIMBUIYAJIBHOTO
pazBuTus opraHuzMoB. Jlenenue kietkn — wmuro3. Cragum wmuto3a. [Ipomeccsl,
IIPOMCXOAAIIME HA PasHBIX CTaAMSAX MUTO3a. DHOJIOrMYECKHMH CMBICI  MMTO3a.
[Tporpammupyemasi rudesb KJIETKH - alloNTo3

Tema 4.2.
®opMbI pa3MHOKCHHUS
OpPTaHHU3MOB

Coneprkanue yueOHOTro MaTeprasia

@®opMBbl pa3MHOKEHUSI OPraHU3MOB: 0ecroyioe U MojioBoe. Bupl 6ecronoro pa3MHOKEHHUS:
JIeJICHUE HAJBOE ¥ TTOYKOBAHUE OJTHO M MHOTOKJIETOYHBIX, CITIOPOOOpa30BaHHUE, BET€TATUBHOE
pa3MHo)keHue. IcKycCTBEHHOE KIIOHHUPOBAaHUE OPraHU3MOB, €0 3HAUEHHUE JIJIsl CEJIEKLIUH.
[TonoBoe pazMHOXkeHHUE, €ro OTau4Hs OT Oecmosoro. Meio3. Craauu meiiosa. [Iporeccsi,
npoucxodsmue Ha cragusx Mmenosa. [loBenenue xpomocoM B Menose. Kpoccunrosep.
buonoruueckuii cMbIC U 3HaUeHHE Meio3a. ['ameTorenes — mporecc 00pa3oBaHUs OJIOBBIX
KJIETOK Yy KUBOTHBIX. [10JIOBBIE >Kee3bl: CEeMEHHUKH U AUYHUKU. OOpazoBaHUE U pa3BUTHE
MOJIOBBIX KIJIETOK — TaMeT (CIepMaTo30M]l, SIMIEKIETKAa) — CIepMaToreHe3 M OOTeHE3.
OCOOCHHOCTH CTPOCHHS SHUIEKICTOK U criepMaTo3ou10B. OmiogorBopenue. [lapreHorenes

Tema 4.3.
NunuBunyansHoe
pa3BUTHE OPraHU3MOB

ConeprxaHnue y4eOHOT0 MaTepuaia

WNunuBuyanbHOe pa3BUTHE (OHTOTEHE3). DMOpPHOHANIBHOE pa3BUTHE (IMOpPHOreHes3). DTamnbl
SMOPHOHAJILHOIO PAa3BUTUS Yy IIO3BOHOYHBIX JKUBOTHBIX: JpOOJEHHME, TIacTpyJIsLus,
opraHorene3. IlocTamOpuonanbHOe paszButue. THIBI MOCTIMOPHOHAIBHOTO PA3BUTHS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB; (HAKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOXKICHHbIE YpoACTBa. PocT m paszButue pacreHuil. OHTOreHe3
IIBETKOBOT'O pacTEHUsI: IBOWHOE OIUIOJAOTBOPEHUE, CTPOCHHE CEMEHH, CTAMH PAa3BUTHUS

[IpakTHuecKue 3aHATHS

Ne 3 «MadexonHbIe 3200JI€BaHUS U STIHIEMHH B UCTOPUU YETIOBEYECTBAY.
Ne 4 «BaknuHanus kak npoduiakTuka HHGEKITMOHHBIX 3a00JICBaHMIN)

OK-01, OK-02,
OK-04

Pasznen 5. HaciieACTBEHHOCTh H H3MEHYHBOCTH OPraHU3MOB

10

Tema 5.1.

| Coneprxanue yueOHOro Marepuasia

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH
HacJeJ0BaHH

[IpenMer u 3aauu T€HETUKH. PONb MUTONOTUU U SMOPHOIOTHH B CTAaHOBJICHUW TC€HETHKH.
Bxman poccuiickux u 3apyOeXHBIX YYEHBIX B pa3BUTHE TE€HETUKU. MeTOoIbl T€HETUKH
(ruOpuIONOTHYECKUH, IUTOrCHETHYECKUH, MOJEKyJspHO-TeHeTHueckuil). OCHOBHBIE
reHeTUYEeCKUe TOHATHS. [ 'eHeTnueckasi CHMBOJIMKA, UCTIONIb3yeMas B CXeMaX CKPEIIUBAHUM.
3aKOHOMEPHOCTH  HAcle[OBaHMsS  TNPU3HAKOB,  ycTaHOBIeHHble [.  Menaenem.
MonorubpuaHoe CKpemuBaHue. 3aKOH e€AUHOO00pa3vs THUOPHUIOB TIEPBOTO TOKOJICHHS.
[TpaBmwio mOMUHHpPOBaHUS. 3aKOH pACIICIUICHUS TPHU3HAKOB. [WMOTE3a YHUCTOTHI Tamer.
[TonHoe W HemosiHOE AOMHHHMpOBaHME. [IUrHOpUIHOE CKpeIUBaHUE. 3aKOH HE3aBHCHMOTO
HACJIEIOBaHMS TpPHU3HAKOB. LluTOoreHeTHYeCcKHe OCHOBBI IUTHOPUIHOTO CKpEIMBaHUS.
Ananusupyiouiee cKpemirBaHue. lcronb30BaHHE aHATU3UPYIOIIETO CKPELIUBAHUS IS
OIpe/IICHUS TCHOTUIIA 0CO0HU

[IpakTyeckoe 3aHATHE

Ne 5 Pemenuwe 3amady Ha OMNpEIETICHHE BEPOATHOCTH BO3HUKHOBEHHMS HACIIECICTBEHHBIX
NPU3HAKOB TMpPH MOHO-, [H-, MOJUTHOPUAHOM U aAHAIM3HPYIOIIEM CKpPEIUBaHUM,
COCTaBJICHHE T€HOTUITMYECKUX CXEM CKpEIIMBaHUs

Tema 5.2.
CuerieHHoe
HacleqOBaHUE
MIPU3HAKOB

Coneprxkanue yueOHOro Marepuasia

CuernieHHoe HacienoBaHue ImpusHakoB. PabGora T. Moprana 1o cUEIUIEHHOMY
Haclle/IoOBaHUIO TeHOB. HapylneHne cueruieHuss TeHOB B pPe3yibTaTe KpPOCCHHIOBEpA.
XpOMOCOMHasl TEOpHUsl HACJIEICTBEHHOCTHU. | 'eHeTHUeCKHe KapThl.

I'enetnka mosa. XpoMOCOMHOE ONpeAeieHHe Moia. AyTOCOMBI U TOJOBbIE XPOMOCOMBI.
I'omorameTHbIC B rereporaMeTHbIC OPraHUu3MbI. HaCJ'ICJIOBaHI/Ie IIPHU3HAKOB, CHCIUVICHHBIX C
10JIOM

[IpakTryeckoe 3aHATHE

Ne 6 Pemenue 3aa4 Ha ONpEACIICHUC BCPOATHOCTU BO3HUKHOBCHUA HACJICIACTBCHHBIX
IMPU3HAKOB TIIpU CHCIUICHHOM  HACJIICAOBAaHWH, COCTABJICHHUEC TCHOTHUIIMYCCKHX CXEM
CKpCIIBaHUA

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYMBOCTH

Conepxanue yaeOHOro Marepuajia

N3meHunBOCTh. BHbl M13MEHUMBOCTHU: HEHACIIEICTBEHHAs U Haclle[CTBEHHAsl. Poib cpenpl B
HEHACJIEJICTBEHHOW H3MEHYUBOCTHU. XapaKTepUCTUKAa MOAU(PHUKAIIMOHHON H3MEHYHUBOCTH.
BapuanuoHnHslil psin v BapuanvoHHasi kpusas. Hopma peakiun npusHaka. KonndecTBeHHbIE
M Ka4yeCTBEHHbIE TIPU3HAKM M UX HopMa peaknuu. CBoicTBa MOIU(DUKAITMOHHON
U3MEHUYUBOCTH.

HacnencrBennasi, win TreHOTUIMYECKass H3MEHYMBOCTh. KOMOMHATHBHAsg WM3MEHUHUBOCTb.
Melio3 M TOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOM HW3MEHYMBOCTH. MYyTallMOHHAS
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N3MCHUYHNBOCTD. KJIaCCI/I(I)I/IKaI_[I/ISI MyTaHHﬁZ T'CHHBIC, XpOMOCOMHBIe, TCHOMHBIC. qaCTOTa 158
NpUYMHBL  MyTanuid. MyTtareHHele  (QakToppl. 3aKOH TOMOJIOTHYECKHX PSIOB B
HaCHeHCTBeHHOﬁ N3MCHUYHNBOCTHU
H. 1. BaBunosa

HpaKTI/I‘-IGCKOC 3aHATUC

Ne 7 Pemenne 3a/lad Ha OIpCACICHHUC BCPOATHOCTH BO3HHMKHOBCHHA HACJICACTBCHHLIX
MMPU3HAKOB IPU PA3JIMYHBIX THUIIAX BSaHMOHeﬁCTBHH T'€CHOB, COCTaBJICHUC T'CHOTUIIMYCCKHX
CXCM CKpCIIMBaHUA

Tema 5.4.
I'eneTuka yesoBeka

Conepkanue yueOHOro MaTeprasa

I'enetuka uenoBeka. Kapuotun denoBeka. OCHOBHbIE METO/bl TE€HETUKH YEJIOBEKa:
TeHEATIOTUYECKUN, OJU3HEIOBBIA, ITUTOTCHETUYCCKUNM, OMOXUMUYECKUMA, MOJICKYJISIPHO-
reHeTuueckuid. COBpPEMEHHOE OIpEAENICHUE TeHOTHUIA: MOJHOT€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUNHPOBaHUE, B TOM unciie ¢ nmomoirsto [11P-ananu3a. Hacnencreenusie 3a001eBaHus
YyeloBeKa: TeHHble OO0Je3HH, OOJE3HW C HACIEACTBEHHOW MPeApacioioKeHHOCThIO,
XpOMOCOMHBIE OoJie3Hn. CoMaTHYeCKWe W TeHepaTWBHBIE MyTanuu. CTBOJIOBBIC KJICTKH.
[TpuHIMIBI  310pOBOTO 00paza JKHU3HH, [AUArHOCTUKH, TMPOPWIAKTUKH U JICUCHUS
TEHETUYECKUX  Oosie3Hei.  MeOuKO-TeHEeTHYEeCKOe  KOHCYJbTUpPOBAaHWE.  3HAUCHHE
MEIUIIMHCKOW TEHEeTUKH B TMPENOTBPALICHUH W JIEYCHUH TEHETHYECKHX 3a00JeBaHMii
YyeJIoBeKa

HpaKTI/I‘{eCKOC 3aHATUC

Ne 8 «CocTaBeHne 1 aHaJIU3 POJIOCIIOBHBIX YEI0BEKA

Pa3zgena 6. IBoJTIOLMOH

Has OHoJIorus

Tema 6.1.
DBONIOIMOHHAS
TEOPHS
U €€ MECTO
B OHoIOTHH

Coneprxkanue yueOHOT0 MaTepuasia

[IpeanochIku BOBHUKHOBEHUS YBOJIIOIIMOHHOM TEOPUH. DBOJIOIMOHHASI TEOPHS U €€ MECTO
B Ouonoruu. BrusHHE SBONIOIMOHHON TEOpUM HA pa3BUTUE OMONOTMM MU JIPYrHX HaykK.
CaujierenbcTBa 3Bomonuy. [laneoHronornueckue: mMocae0BaTeIbHOCTh MOSIBICHHS BUIOB B
MaJEOHTOJIOTUYECKON JIeTONUCH, nepexoaHbie Gopmbl. buoreorpaduyeckue: cXoacTBO H
paznmuune dayH u GIop MaTEepUKOB M OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA M PA3ITUIUS
SMOpPUOHOB Pa3HBIX BHUJIOB MO3BOHOUYHBIX. CpaBHUTEIHbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIC, PYJUMEHTApHBIC OPTaHbl, AaTaBU3MBL. MOJEKYIIPHO-OMOXUMHYCCKHE:
CXOJCTBO MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX IyTell y Bcex
JKUBBIX OPTaHU3MOB.

OpomonnoHHas  teopuss Y. JlapunHa. Ilpenmnocbulku  BO3HMKHOBEHHMsI JTapBHUHHU3MA.

OK-01, OK-02,
OK-04
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JIBWKymime Cuibl SBOJIIOUMU BUAOB Mo JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpPCOB, HEompeaeiaEHHas H3MEHYMBOCTh, OOpb0a 3a CyIIEeCTBOBaHHE,
€CTECTBEHHEIN 0TOOD)

Tema 6.2.
MuxkposBononus

Coneprxkanue yuyeOHOr0o MaTepuasa

Cunrernueckasi Teopust 3Bosonuu (CTD) u €€ OCHOBHBIE MOJIOKEHUSA. MHUKPOIBOIIOIHUS.
[Tonmynanus Kak eIMHNLIA BUAA U SBOJTIOLHH.

JBuxymme cuibl ((hakTOPBI)IBOTIONMK BHUJIOB B Tpupoae. MyTalMOHHBIA TpoIrecc u
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomynsiirioHHble BOJMHBI U Apeid reHoB. M3omsmus u
murpanusa. EctecTBeHHBII o0TOOp — HampaBistomuid  ¢Gakrtop dBomonun. Dopmbl
€CTeCTBEHHOTO oTOopa. [IpucrnocoOieHHOCTh OpPraHu3MOB KaK pe3yjibTaT SBOJIOIHH.
[Tpumepsl mpHUcTIOCOONEHHH y OpraHu3MoB. ApoMopdo3bl W HaUOAfanTanuu. Bug u
Bun000pazoBanue. Kpurepuu Buna. OcHoBHBIE (OpMBI BUA00Opa30BaHus: reorpaduueckoe,
9KOJIOTUYECKOE

Tema 6.3.
Maxkpo3Bosronuus

Coneprxkanue yueOHOro Marepuasia

MakpoosBomroriust. PopMbl  3BoMONMK:  (UIETHYECKAsi, JWBEPreHTHAas, KOHBEPTEHTHAs,
napajuesnbHas. HeoOpatumMocTs 3BOIIOLUN

[IpakTrueckoe 3aHsaTHE (HA BRIOOP MPETo1aBaTeIs)

Ne 9 «CpaBHeHune BUI0B 110 MOP(OIOTHIECKOMY KPUTEPHIO»
win «Onuca"ue NpucnocoOJIEHHOCTH OPraHu3Ma U €€ OTHOCUTEJIBHOIO XapakTepay

Paznen 7. Bo3HUKHOBEHHE M pa3BUTHE KU3HM HA 3emJie

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

Coneprxkanue yueOHOro MaTepuasa

JloHayuHble TpEACTaBICHHUS] O 3apOXKICHUU XKU3HH. HayuHble TMIOTE3bl BO3SHUKHOBEHHS
KU3HU Ha 3emsie: abuoreHe3 W MaHCHepMus. XUMHUUecKas 3BOIIOIUS. AOUOTEHHBIN CUHTE3
OpraHWYEeCKUX BEIIECTB M3 HEOPraHMYECKUX. OKCIHEPUMEHTAIBHOE MOATBEPKICHUE
XUMHUYECKON HBOJONMH. HadainpHble 3Tanbl OMoJiornueckoil »Boirormu. | umoreza PHK-
mupa. PopMUpoBaHHEe MEMOpPAaHHBIX CTPYKTYp W BO3HUKHOBEHHE MPOTOKIETKH. [lepBbie
KJIETKHM U UX 3BONIOLUsA. POPMUPOBAHNE OCHOBHBIX I'PYIII )KMUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paM u nepuojam. Karapxeil. Apxeiickas u mporepo3oiickas
apel. Ilaneosoiickas spa u e€ mepuoAbl: KEMOPHIMCKWH, OPIOBUKCKUH, CHITYPUHCKHMH,
JIEBOHCKHMM, KAMEHHOYTOJIbHBIN, MepMCKHUil. Me3030icKas dpa U €€ MEepUObl: TPUACOBBIMH,
IOpcKuii, MenoBou. KaitHo3oMckas »3pa U €€ Nepuojbl: MaleOreHOBbIM, HEOTCHOBBIM,
AHTPOIIOT €HOBBIM.

Tema 7.2.
Cucrema

Coneprxkanue yuyeOHOro Marepuasia

CucrteMa OpraHMYeCKOro MHpa Kak OoTpakeHre 3BOMonuH. OCHOBHBIC CHCTEMAaTHUYCCKHE

OK-01, OK-02,
OK-04
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OpraHu4Y€CKOro Mupa.

Ipynnbl OpraHu3MoB. XapaKTepUCTHKa KIMMAaTa U IeoJOrH4ecKux mpoueccoB. OCHOBHBIE

[Tpoucxoxaenue ATamnbl HSBOJIIOIMHM PACTUTENILHOTO W KUBOTHOTO MHpa. Apomopdo3bl Yy pacTeHHd H
YeJI0BEKa — ’KUBOTHBIX. [losiBIIeHHE, paclBET U BEBIMUPAHHUE TPYIII KUBBIX OPraHU3MOB.
AHTPOIOTEHE3 OBOJIIOLMST  YEJIOBEKa. AHTPONOJIOTMS KaKk Hayka. Pa3BuTHEe TMpeaCTaBIeHUNM O
MPOUCXOKACHUM 4YelloBeka. Meroabsl M3ydeHHs aHTpornoreHe3a. CxojacTBa W pa3ivyuus
YyeloBeKa W KUBOTHBIX. CHCTeMaTH4ecKoe IIOJIOKEHHE 4YesoBeKa. JIBMXKyIIue CHIIBI
(paxtopsr) anTpomoreneza. HacnencTBeHHass HM3MEHYMBOCTh M E€CTECTBEHHBIH OTOOD.
OOm1ecTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHHE OPYAUHN TPY1a, MBIIIJICHHUE, PEYb
Tema 7.3. Cojeprxanne yueOHOro MaTepuaia

OCHOBHEBIE cTaaNU
SBOJIIOIAH YET0BEKA

OCHOBHBIE CTaZIMM W BETBH DBOJIOLUM YEJIOBEKAa: aBCTPAJIONUTEKH, UENOBEK yMEIBbIid,
Yenosek npsamoxonsamui, YenoBek HeaHaepTanbCKUW, UeloBEeK pa3yMHBIM COBPEMEHHOIO
tuna. Haxonku MckomnaemMbIX OCTaHKOB, BpeMsl CYILLIECTBOBAHMsI, 00JIaCTh paclpoCTpaHEHUs,
00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HHU, OPYAHUS.

Yenoseueckne packl. OCHOBHBIE OOJIBIIME Ppachl: €BpOIEOUAHAs (eBpasuiickas), HErpo-
aBcTpasioujHas (dKBaTOpHalbHasi), MOHIOJIOMAHAs (a3uaTcKo-aMepuKkaHckas). UYepTsl
IPUCHIOCOOJIEHHOCTH MPEACTABUTENEH YEIOBEUECKUX pac K YCIOBHSAM CYIIECTBOBAHHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacuzma

[TpakTrueckoe 3aHsaTHE (Ha BBIOOP MpeEmno aBaTeis)

Ne 10 «Bpems u myTu pacceneHust 4yenoBeKa 1o IIaHeTe)
i «IIpucnoco6eHHOCTh YesloBeKa K Pa3HbIM YCIOBHM cpelibl. BiausiHue reorpadguueckoit
cpenibl Ha MOP(OJIOTHIO U (PH3HOJIOTHIO YEJIOBEKA

Paznea 8. Opranu3msl

1 OKPY:KaIoIas cpeaa

Tema &.1.

ConeprxaHue yaeOHOT0 MaTepuaia

OKoJIorus
Kak Hayka. Cpebl
JKH3HH.
OKOJIOTHYECKHE
(hakTopbI

DKoJlorus Kak Hayka. 3a/laud U pa3zieibl 9KOJOrHU. MeToIbl 9KOJIOTUYECKHX MCCIIeI0OBaHUMN.
DKOJIOrM4ecKoe MHUPOBO33PEHHUE COBPEMEHHOro uenoBeka. Cpenpl OOMTaHMS OPraHHU3MOB:
BOJHAS, HA3€MHO-BO3JYyIIHAs, TIOYBEHHAs, BHYTPHOPTaHW3MEHHAsA. JKOJOTHYECKHE
daktopel. Knaccudukarus skomornueckux (HakTOpoB: aOMOTHYECKUE, OHMOTHYECKHE U
aHTpororeHuble. JleiicTBue 5KOJOrMYECKUX (HAaKTOPOB Ha OpPraHU3Mbl. AOGHMOTHYECKUE
(bakTopbl: CBET, TeMIepaTypa, BiakHOCTb. Potonepuoausm. [IpucrnocodbieHuss opranu3mMoB
K JeictBuio abumotmueckux ¢aktopoB. buonornueckue purmbl. buotmueckue (akTophl.
Buapl OMOTHMYECKMX B3aMMOJEHCTBHMI: KOHKYPEHIIUS, XWIIHWYECTBO. [lapasuTusm,
MyTyalan3M, KOMMEHCATU3M (KBapTUPAHCTBO, HAXJICOHMUYECTBO), aMEHCAIN3M, HEUTPAIU3M.
3HaueHue OMOTHMYECKHX B3aMMOJCHCTBHUI ISl CYLIECTBOBAHMS OPraHU3MOB B MPHUPOJHBIX
cooOriecTBax

OK-01, OK-02,
OK-04, OK-07
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Tema 8.2. Cozeprxanne yueOHOr0 MaTepHraia 2
DKOJIOrH4ecKue DKOJOTMYECKHe XapaKTEepUCTUKU momynsaudd. OCHOBHBbIE TIOKa3aTead  IOIMYJISILIMU:
XapaKTePUCTHKU YHCIIEHHOCTh, TUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPUPOCT, MHTrpamnus. JmHamuka

HOIYJISILIUH YHCJIEHHOCTHU MOMYJISILIMY U €€ PeryJsius

[IpakTuyeckoe 3aHsATHE 1
Ne 11 «I[loacd€T mI0THOCTH NOMYJISIUNA pa3HBIX BUAOB PACTCHUIN)
Pa3nen 9. Cool1ecTBa M 3K0JOrHYECKHE CHCTEMbI 10 OK-01, OK-02,

Tema 9.1. ConeprxaHnue yaeOHOT0 MaTepuaia 2 OK-04, OK-07

CoobmecTBa CoobmectBo  oprauu3mMoB  —  OwoneHo3.  CtpykTypsl  OuolieHo3a:  BUAOBaf,

OpraHU3MOB, IIPOCTPAHCTBEHHAs, Tpoduueckas (nuuieBas). Bunbl-nomunantel. CBsizu B OMOLIEHO3€.

HKOCHCTEMBI Dkojorudeckne cuctembl (dkocucteMbl). lloHarne 00 »3KkocucTeMe U OHUOTEOICHO3E.
OyHKIMOHAIBHBIE KOMITOHCHTBI JKOCHUCTEMBI: IPOJYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopot BemecTB M MOTOK PHEPTUU B dKocucTeMe. Tpodudeckue (MUIIEBBIC) YPOBHH
9KocUcTeMbl. [lmmeBbie memu W ceTh. OCHOBHBIC IOKA3aTeM SKOCUCTEMBI: OHOMacca,
MPOAYKIHS. DKOJIOTUYECKHUE TMUPAMUIBL: MPOTYKIIUU, YACICHHOCTH, Onomacchl. CBoicTBa
9KOCHCTEM: YCTOMYHUBOCTh, CAMOPETYJIsAHs, pa3puThe. CyKIeccus

Tema 9.2. Coneprxkanue yueOHOro MaTepuaia 2

[Tpuponnsie [IpupoagHbpie 3KOCHUCTEMBI. DKOCHCTEMBI pPEeK U 03€p. IKOCUCTEMAa XBOWHOIO WU

HKOCHCTEMBI [IMPOKOJIMCTBEHHOTO neca. AHTpPOIIOTCHHBIC KOCHCTEMBI. ATpPOIKOCUCTEMEI.
Ypboskocuctembl. buonorndeckoe W XO3SHCTBEHHOE 3HAUCHHE arpodKOCHCTEM H
ypbo3kocucteM. buopaznooOpasue kak (GakTop YCTOMUMBOCTH dSKocucTeM. CoxpaHeHUe
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emiie

Tema 9.3. Cojeprxanne yueOHOro MaTepHraia 2

buocdepa — Yuenue B. U. Bepnazackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa Ouocdepsl. XKusoe

rio0anbHas BemectBO M ero ¢Qynkmun. OcobeHHOCTH OHMOChephl Kak TI00adbHONW SKOCHCTEMBI.
sKocHucTeMa 3eMaH | JluHamuyeckoe paBHOBecue M oOparHas cBsi3b B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOTCOXMMHYSCKHE IHUKIBI 3JEMEHTOB (yrjepojaa, aszoTa). 30HAIBHOCTH Ouochepsl.

OcHoBHbIE OMOMBI CYIIU

Tema 9.4. IIpodeccnonanbHO OPHEHTHPOBAHHOE CoAep:xkaHue (coaepkaHUe MPHUKJIATHOIO 2

Bausnaune MOIYJIsA)

AHTPOIIOTEHHBIX YenoseuecTBo B O6uochepe 3emiu. AHTpONOreHHble U3MeHeHusl B ouocdepe. I'nobanbHbIe
¢bakTopoB Ha sKosiornyeckue mpodnembl. CoCylecTBOBaHHE NPUPOABI U uenoBeuecTBa. CoxpaHeHHE
ouochepy Omopa3HOOOpa3usi Kak OCHOBa yCTOMUMBOCTH Ouocdepbl. OcHOBa PpaMOHATBEHOTO

20



yIpaBJICHUSI NPHPOJHBIMU pecypcaMd W HMX HCHOJb30BaHUE. JlOCTIDKEHHsS OMOJIIOTUH U
OXpaHa IPUPOBI

[TpakTryeckoe 3aHsaTHE (HA BEIOOP MPENOaBaTeIs)

No 12 «OTx0/1bl TPOU3BOICTBA»

WA « IKOJIOTHYECKHE aCMEeKThI MPOPECCHOHATBHON eI TeTLHOCTI
nmn «IIpodunakTrka npodeccHoHaTbHBIX 3a00JIEBAHHIN

nuinn «BimsiHue npou3BOACTBEHHBIX (DAKTOPOB HA OPraHU3M Y€EJIOBEKA)

Tema 9.5.
Brnusane conmansHO-
9KOJIOTHYECKUX
¢akTopoB Ha
37I0pPOBbE YEJIOBEKA

IIpodeccuoHaibHO OpHEHTHPOBAHHOE cojAep:KaHUe (coAepikaHHe TNPUKJIATHOTO
MO/1YJIfA)

310poBbEe U €ro cocTapisAromue. OakTopsl, MOJIOKUTEILHO U OTPULIATENBHO BIUSIOLIUE HA
opranu3Mm denoBeka. [IpoOiema TEXHOTEHHBIX BO3AECUCTBUH Ha 30pOBbE YeJIOBEKa
(97eKTpOMarHUTHbIE TMOJIs, OBITOBas XHMHSA, W30BITOYHBIC WIyMBI, paguanus M T.IL.).
ApnanTanus opraHM3sma 4ejloBeka K (akropaMm oOKpyxawoomed cpeabl. [IpuHIMIBI
dbopmupoBaHus 310poBbecOeperaroniero noseaeHus. Guzndeckass akTUBHOCTh U 3/J0POBbE.
brnoxnMmueckre acrekThl PaOHAJIbHOI'O IIMTAHHA

JlaGopaTopHble 3aHATHS

Ne 3 «YmMcTBeHHas paboOTOCIIOCOOHOCTH

win «BnusHue abnotndyeckux (pakToOpoB HA YEJIOBEKa» (B KaUeCTBE TPUITEPOB, CHIDKAIOLINX
paboTOCIOCOOHOCTh,  MCHOJB30BATh  YCIOBUS ~ OCYWIECTBICHHS  MPO(ECCHOHAIBLHON
JESITeTLHOCTH: IIyM, TeMIepaTypa, Gpu3ndeckas Harpyska u T.1.)

Pasnen 10. CeJiekiusi OpraHu3MoOB, 0CHOBbI OHOTEXHOJIOT UM

Tema 10.1.
Cenekuus
KaK HayKa U TPOIecC

CojnepxaHue yaeOHOTro MaTepuaia

Cenexkuus Kak HaykKa M Ipolecc. 3apOKIEHUE CENEeKIUU U aoMmecTukanus. Yuenue H. 1.
BaBuiioBa 0 meHTpax MHOrooOpasusi U IPOUCXOXKJIEHUS KYyJbTYpHBIX pacTeHHil. LleHTpsI
IIPOUCXOXKACHNS JIOMAIIHUX XUBOTHbIX. CopT, mopona, mrtamMMm. COBpPEMEHHBIE METOJBI
CEJIEKIUU. MaccoBblit
U UHAMBUIYAIbHBIH OTOOPHI B CEJNEKIMHM pacTeHUil U KHUBOTHBIX. OLEHKa 3JKCTephepa.
bnuskoponcTBeHHOE cKpemyBaHue — UHOpuAMHTr. Yucras nuHusg. CKpeniyBaHHE YHCTHIX
muHui. ['ereposuc, unm ruOpugHas cuna. HepoiacTBeHHOE CKpelMBaHME — ayTOPHAMHI.
Otnanénnas rulOpuanzanust U e€ ycnexu. VCKyCcCTBEHHBIM MyTareHe3 U IOJTy4YeHHe
HOJIMIIONAOB. JIOCTHKEHUSI CETIEKLIMU PACTEHUH, J)KUBOTHBIX U MUKPOOPIraHU3MOB

Tema 10.2.
OCHOBBI

buotexHosoruss kak oOTpacib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHUs. OITalbl CO3JAHUS
pexkomOuHanTHoM JIHK m TpaHcrennnix opranu3moB. Kierounas wmxeHepus. Kierodnbie

OK-01, OK-02,
OK-04, OK-07
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OUOTEXHOJIOTHHA

KYJBTYPBI. MukpokIoHaIbHOE pPa3MHOKEHHE pacTeHui. KionupoBanue
BBICOKOTIPOJTYKTUBHBIX CEIbCKOXO35IMCTBEHHBIX OPraHU3MOB. JKOJOTHYECKHE M ITHYECKHE
npobsieMbl. MO — reHeTH4ecKl MOIU(PUITMIPOBAHHBIC OPTraHU3MBI

Tema 10.3.
buorexnomorun
B )KU3HH U NPpodeccuu

IIpodeccnonanbHO OPHEHTHPOBAHHOE coJep:xkaHue (coaepkaHue TMPHUKJIATHOTO

MO/1YJISA)

OCHOBHBIE HaNpPaBJICHUS COBPEMEHHOW OMOTEXHOJIOTHH B POGECCHOHATBHON NCATSIIEHOCTH
YyeJIoBeKa. Metoanl OHMOTEXHOJIOTHH. OOBeKTHI OMOTEXHOJIOTHH. OTHKa
OHMOTEXHOJIOTHYECKHX

U TCHETHYECKUX OJKCIepUMEHTOB. lIpaBmia momcka W aHaiIM3a OHMOIKOIOTUYECKOM
uHpopmarun

U3 Pa3IMYHBIX UCTOYHHUKOB (Hay4yHas W y4eOHO-HAydyHas JIMTEpaTypa, CPeICTBa MaCcCOBOM
uHpopManuu, ceth HTEpHET U Apyrue)

[IpakTHyeckoe 3aHsTHE

Ne 13 Keiicel Ha aHanu3 UHQOpPMAIMH O HAYYHBIX JOCTH)KEHHUSX B OOJACTH T€HETHUYECKHUX
TEXHOJIOTH, KJIETOYHOW MHKEHEPUH, TTUIIIEBBIX OMOTEXHOIOTHH.

Ne 14 3ammra keiica: mpeacTaBlieHHE pE3YyIbTAaTOB pEIIEHUs KEWCOB (BBICTYIUIEHHE C
MIpe3CHTAIINECH )

Pa3gea 11. Pemmienne k

eiicoB B 00J1acTH GMOTEXHOJIOTHIi *

Tema 11.1.1.
buorexuonoruun
B TPOMBIIIJIEHHOCTH

IIpodeccnonaibHO OpPHEHTHPOBAHHOE COAep:KaHMe (Coaep:KaHHe TMPHUKJIATHOTO
MOYJIs1)

Pa3zBuTue NpOMBIIITICHHON OMOTEXHOJIIOTUH U €€ MPUMEHEHUE B KHU3HHM YEIOBEKa, IIOUCK U
aHaIM3 MH(OpMAIMKM U3 Pa3IMYHBIX UCTOYHUKOB (Hay4yHas U yuyeOHO-Hay4yHas JUTEparTypa,
CpeAcTBa MaccoBor MH(POpMaLUH, ceTh IHTEpHET U ApyTHE)

[IpakTrueckue 3aHATUA

Ne 15 Keiicpl Ha aHanu3 uHQOpPMALMM O Pa3BUTUU MPOMBINUIEHHON OMOTEXHOJIOrHH (110
MUHU-TPYIIIIaM).
Ne 16 3ammra keiica: mpeicTaBlieHHE pE3YyJIbTaTOB pEIIEHUs KEWCOB (BBICTYIUIEHHE C
MIPE3CHTAIINECH )

Tema 11.1.2.
CoruanbHo-

IIpodeccnonanbHO OPHEHTHPOBAHHOE coJep:xkaHue (coaepkaHue TMPHUKJIATHOTO
MO/1YJIfA)

OK-01, OK-02,
OK-04, OK-07

4 O0GpasoBaresbHas OPraHU3aIHs CAMOCTOATENBLHO OTPEAETSAET CONEPIKAHUE PaA3eNa, BHIOUPas OIHY U3 MpeioxkenHbix Tem 11.1.1 -11.1.3.
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OTUYCCKUEC aCIICKTHI

OTHYECKHE aCIIEKThI Pa3sBUTUA OHMOTEXHOJIOTUH U MPUMCHCHHUEC UX B JKU3HHU YCIIOBCKA, ITIOUCK

OMOTEXHOJIOTHH U aHanu3 WH(QOpPMaMM W3 pa3IMYHBIX HCTOYHMKOB (HAay4Has M y4eOHO-Hay4Has
JUTEpaTypa, CpeICTBa MacCcoBOi nH(popManyu, cetb IHTepHET U pyrue)
[IpakTyeckre 3aHsTUS 4
Ne 15 Keticel Ha aHanu3 uHGoOpMaIuu 00 AITHUECKUX acTeKTaX pa3BUTHs OMOTEXHOJIOTH (110
MUHU-TPYIIIIaM).
Ne 16 3ammra Keiica: mpeAcTaBleHHUE pE3YyJIbTAaTOB pEIICHUs KEHCOB (BBICTYIUIEHHUE C
MIPE3CHTALINECH )
Tema 11.1.3. IIpodeccnoHaIbHO OpPHEHTHPOBAHHOE COAepKaHHE (coAepiKaHHe INPHKJIATHOIO 6
buotexnonorun MOYJIsA)
1 TEXHUYECKHUE Pa3Butre OWMOTEXHONOTMH C TPUMEHEHHWEM TEXHHUYECKUX cHucTeM (OMOMHXKEeHepus,
CHUCTEMBI OononHdpopMaruka, OMOHMKA) W WX NPUMEHEHHWE B JKM3HU 4YEJIOBEKAa, IMOWUCK M aHAIHU3
uHbOpMallMd W3 pPa3IMYHbIX HCTOYHUKOB (HAay4dHas © y4eOHO-HaydHas JHUTepaTypa,
CpeACTBAa MacCOBOM MH(popMaIuu, ceTb MIHTEepHET U apyrue)
[IpakTuyeckre 3aHsITUS 4
No 15 Keiicel Ha ananmu3 wHOpMaMM O Pa3BUTUA OHOTEXHOJIOTHH C NPUMEHEHHEM
TEXHUYECKUX CUCTEM (TI0O MUHH-TPYIIIIAM).
No 16 3ammura Keiica: TpeACTaBICHHE PE3YyJbTATOB PEIICHUS KEUCOB (BBICTYIUICHHE C
MIPE3CHTAIIUECH )
ITpomeskyTOUHAS aTTecTAIMS (3aUET C OLICHKOM) 2
Bcero: 72
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3. YcioBus peajm3anuu NporpaMMbl U CHUIIINHBI
3.1. s peanu3anMd NPOrpaMMbl  JUCHMILIMHBI  JOJLKHBI  OBITH
NpeIyCMOTPEHBI CJeYIIIHe ClleNHaabHbIe IIOMeIeHUs:

Kabuner «buonorun», OCHAIIECHHBIN 000pyI0BaHUEM: CTOJI
JEMOHCTPALIMOHHBIM  (C  pAaKOBMHOW, MOJABOAKONM H  OTBEJAECHHEM  BOJBI,
CAHTEXHUKOH,  AJIEKTPUYECKUMU  PO3ETKaMH,  aBTOMAaTaMU  aBapUHUHOIO
OTKJIFOUCHHSI TOKa), JIaOOpaTOpHBIM OCTPOBHOM CTOJI (ABYXCTOPOHHUH, C
3aIIUTHBIM, XHUMOCTOMKHM M TEPMOCTOMKUM TIOKPBITUEM, HAJICTOIBEM, C
MOJACBETKON U DJIEKTPUYECKUMHU PO3E€TKaMHU, MOJBOJKON U OTBEAECHUEM BOJIbI U
CaHTEXHMKOI1), CTyJI JaOOPATOPHBII MOBOPOTHBIN, PETYIUPYEMBIN 110 BHICOTE.

JleMoHCTpalinOHHOE 000PYAOBAHKE U TPUOOPHI.

JIaGopaTopHO-TEXHOJOTHIECKOE obopynoBaHue (;tabopaTopHoe

o0opyaoBaHue, IpUOOPbI, HAOOPHI AJIsSl SKCIIEPUMEHTA, HHCTPYMEHTHI)

3.2 IlepeyeHb OCHOBHOW M J/JONOJHHUTEJIbHOW Y4eOHOU JIMTEPATYPBHI,
Heo0X0AUMOIi 11l OCBOEHUS TUCITUTIJIMHBI

buonorus : y4eOHWK W TPAKTUKYM IS CPEAHETO MPodheCcCHOHATHHOTO
obpazoBanusi / mon penakiuerr B. H. SIpeiruna. —  2-e  u3a.— Mocksa :
NznatrensctBo FOpaiit, 2026. — 377 ¢. — (IIpodeccuonanpHoe oOpazoBaHue). —
ISBN 978-5-534-09603-3. — Tekct : onekrpoHHbld // OOpa3zoBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583565

Jlanuukas, T.B.  buonorus. Tectbi: y4eOHMK JIE  CpPEIAHErO
npodeccuonanbHoro odpaszopanus / T. B. Jlanuikas. — Mocksa : M3gaTenscTBo
Opaiit, 2025. — 40 c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-
534-14157-3. — Texkcrt : snexTpoHHbIi // ObpazoBatenbHas miargopma FOpait

[caiit]. — URL: https://urait.ru/bcode/567611

buonorus. ba3oslii u yriyonennsiii ypoBHu: 10—11 kmaccel : ydeOHUK 1S
cpenHero obmiero oOpa3zoBanus / moj oOmieit penakmueit B. H. Apeiruna. — 2-e
u3a., nepepad. u gomn. — Mockpa : U3gatensctBo FOpaiit, 2026. — 378 c. —

(Ob6meoOpazoBatenbubiii  muki). — ISBN 978-5-534-16228-8. — Tekct
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https://urait.ru/bcode/583565
https://urait.ru/bcode/567611

anekTpoHHbI // OOpa3zoBarenbHas 1uiatgopma FOpaiit [caiiT].

https://urait.ru/bcode/589145

URL:

buonorus. ba3ossiii u yriy6nennsiit ypoau: 10—11 kimaccsl : yueOHUK A

cpeaHero obmiero oopazoBanms / moa obmied pegakuuet B. H. Apeiruna. — 2-e

u3n., nepepad. m gon. — Mocksa : M3gartensctBo Opaiit, 2026. — 378 ¢c. —

(OO01e00pa3oBaTeNbHBINA  ITHKT). —

anekTpoHHbIt //  OOpa3oBarenbHas 1at@opma FOpait [caiit].

https://urait.ru/bcode/589145

ISBN 978-5-534-16228-8. Tekct

URL:

3.3. HupopmanuoHHOe oOecreyeHne peau3auu NporpaMmmMbl

Jnsg  peannzanuu  IpOrpaMMBbl

oubnuoteunsii  ¢oua UYebokcapckoro

uHCTUTYTa (puinana) MOCKOBCKOTO TOJUTEXHUYECKOTO YHUBEPCUTETa HMEET

3IIEKTPOHHBIE

oOpa3zoBaTeiabHbIE U

MH(pOpPMAIIMOHHBIE I

pecypcesl

HCIIOJIBb30BaHHA B O6pa3OBaT€J'H)HOM IIpoLecce.

OnexkTpoHHO-0ubMoTeynbie cucteMbl (DbC), BKIOYarOUIUE 3JIEKTPOHHBIH

KaTaJIOI' ¥ MOJIHOTCKCTOBBLIC JIOKYMCHTBI:

- ObC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenbHas wiatdopma FOpaitt - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

[MpodeccronansHas 6a3a TaHHBIX
¥ HH()OPMAIMOHHO-CIIPAaBOYHbBIE
CUCTCMBI

HNudopmanus o mpaBe cOOCTBEHHOCTHU (PEKBU3UTHI
JIOTOBOPA)

YuurenbCKkui noprai
https://www.uchportal.ru/

Ypoku, mpe3eHTau, KOHTPOJIbHbIE paOOThI, TECTHI,
KOMITBIOTEPHBIC TPOTPaMMBbl, METOIUYECKHE pPa3pabOTKH
110 PYCCKOMY SI3BIKY U JIUTEPAType.

HayYHas JIEKTPOHHAsS
6ubnuoreka Elibrary
http://elibrary.ru

Hayunas snextponnas Oubnuorexka eLIBRARY.RU - sto
KpyIHEHIInin POCCUNCKHN UH(POPMALIMOHHO-
QHAIUTUYECKUN MopTaid B 00JacTU HayKH, TEXHOJIOTHUH,
MEIUIUHBI U 00pa3oBaHMs, cojepxaummii pedeparsl u
MOJIHBIE TEKCThl Oojiee 26 MIH HAyyHBIX CcTaTel u
nyOiuKanuii, B TOM YHCIIE SJIEKTPOHHBIE Bepcuu Oosee
5600 poccHHCKMX Hay4YHO-TEXHHUYECKHX JKYpHAJIOB, W3
KoTOpbIX Oosee 4800 >XKypHalIoOB B OTKPBITOM JOCTYIIE
CBOOOJIHBIN IOCTYI

OO0pazoBaTenbHbBIT
«Yuaeba»

nopTan

Ha mnoprane mpenctaBieHbl pa3ludHbIE TEMATUYECKUE
paziesbl, BKIOYAONIME KaTaJIor y4eOHOro 000pyI0BaHus,
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https://urait.ru/bcode/589145
https://www.uchportal.ru/
http://elibrary.ru

https://www.ucheba.com/

HK3aMEHAIIMOHHBIE M TEMAaTUYECKUE IUIaHBbI, MOYPOYHBIE
pa3pabOTKH, METOAWYECKYI0 KOMWIKY, MaTepHajibl IIOo
WH(POPMAIMOHHBIM TEXHOJIOTUSM B MIKOJIE, TICHXOJIOTHUH,
JOUTKOIIEHOMY BOCIIUTAHHIO, JIOTIOJTHUTEITBHOMY
0o0pa3oBaHUIO, YIIPABICHUIO 0O0OPa30BAaHUEM U BHEKJIACCHOM
paboT

®denepanbHbIi
«Poccwuiickoe
o0Opa3oBaHue» [DIEKTPOHHBIN
pecypc] — https://ro-edu.ru/

nopTan

pasMCIarOTCd SKCKIIFO3UBHBIC MATCpUalibl, UHTCPBBIO C

YUYCHBIMU, PCIIOPTAKU U AHATIUTUYICCKHUEC CTATbHH.
Uurtatenu mNoMy4arOT OOCTYIl K HOPMAaTHUBHO-IIPaBOBOM

Oenepanbubiii  moptran  «Poccuiickoe oOpazoBanue» —
YHUKAQJIBHBI MHTEPHET-pecypc B cdepe oOpa3oBaHUS U
HaYKH.

ExxenneBHO myONMKyeT caMmble akTyajdbHble HOBOCTH,
AQHOHCBHI COOBITHH, WH(OPMAIMOHHBIE MaTepHaIbl s
IIMPOKOr0 Kpyra uurtatenedl. EkeHenenbHO Ha mopTaie

BEAYIIUMHA CIICEUAIMCTAMU — II€aaroraM, ICuxoJjioramMu,

0a3e cdepsl oOpa3oBaHHS, OHH MOTYT IOJH30BATHCS
CaMbIMU Pa3JIMYHBIMUA TOJE3HBIMH CEPBHCAMH — TaKHUMH,
KAaK OHJIAWH-TECTUPOBAHUE, ONPOCHI 10 aKTyaJIbHBIM TEMaM
U T

4. KoHTpOJIb U OLlEeHKA Pe3yJIbTATOB OCBOEHUS THCHMILINHBI

KOHTpOJ’IL H OII€EHKA PC3yJIbTaTOB OCBOCHUA AWCHUINIMHBI PACKPBIBAIOTCA

4yepe3 MUCHUILTHHAPHBIC PEe3yJIbTATh, HalpaBlieHHbIEe Ha (OpPMHpPOBAaHUE OOIIUX U

npo(ecCHOHaNbHBIX KOMIETEHIUMHN 0 pa3fenaM U TeMaM COJEp KaHHUs y4eOHOTO

Marepuara.

Oomasi/npodeccuoHanbHASA
KOMIeTEeHIHsA

Pa3zpen/Tema Tun

OLICHOYHBIX
MeponpusiTHs

OK O01. BsiOupats cnocoOsr
perieHus 3a1a4
pohecCHOHATBLHOM
JESITETILHOCTH TIPUMEHHUTEIIBHO
K Pa3IMYHBIM KOHTEKCTaM

Tewmsr 2.1 -2.3,3.1- 3.3, 4.1-
43,5.1-54,6.1-6.3,7.1-7.3,

OO6cyxaeHue o Borpocam
JEKINUU

g1 39 91-93 Pa3paboTtka rioccapus
0.4T1-0/cS, 9.5TI-ofc, 10.1, | 3MUOHCHKC  CPABHHTCIBHEIX
102, 103M-ofc, 11.1M-ofc | 20/

&> 10201006, LEAL0IC ) TectupoBanue

VYeTHbII onpoc

JIMKTaHT Ha MCHOJIb30BaHUE
apTyYMEHTOB, OHOJIOTHYECKOM
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBuayanbHas
camocTosiTeNbHas paboTa
[IpencraBinenue  pe3ynbTaTOB
MPAKTHYECKHUX paboT
KoHnTponbHbIE paboThI

3amuTa TBOPUYECKHUX padoT

> TIpoheCcCHOHAIBLHO OPUEHTUPOBAHHOE COlEPIKAHUE (COAEPIKAHME NIPUKIIAIHOTO MOLYJIS)

26



https://www.ucheba.com/
https://ro-edu.ru/

3amura WHJIUBUYaTbHbBIX
MPOEKTOB
Brimonnenune 3aJaHul

MTPOMEKYTOUYHON aTTECTAIlUU

OK 02. Ucnons3oBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi AUCKyCCHS IO

COBpPEMCHHBIC cpeacta | 4.1-43, 5.1-5.4, 6.1-6.3, | BOIPOCaM JICKLUH

MOUCKA, amanusa | 71.73 8.1, 8.2, 9.1-9.3, Pa3zpaboTka MeHTaNbHOM

u bopua MHTEPIIPETANN | g 47 /0 9 5110 /e, 101, gapTZI B 2/[1/11—21/1 rgznnaz

uHpOpMaIIUH, BITTOJIHEHHUE U 3aIIUT

u b HHGOPMAIIMOHHBIE 102, 10.3M-o/c, 11.111-0/c 71ab0paTOPHBIX PabOT

TEXHOJOTHH JIJISl BBIOJIHCHUS [IpencraBieHne pe3ynbTaTOB

3a/1a4 npo¢eCCuOHAITBHON MPaKTUYECKUX padboT

JESITEIIbHOCTH [IpencraBieHne yCTHBIX
COOOIIEHUH C TIpe3eHTaIueH,
MOJITOTOBJICHHBIX TIO MEPEYHIO
HCTOYHHUKOB,
PEKOMEHI0BAaHHBIX
npernoiaBaTesieM

OK 04. O¢pdexruBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxeHue Mo BOIpocam

B3aMOJICHCTBOBATD U |43, 51-54,6.1-6.3, 7.1-7.3, | IeKuuu

pabotaTh B KOJUJICKTUBE U 8.1, 8.2, 9.1-9.3, [IpeacraBinenue pe3ynbTaToOB
KOMaH/Ie 9.4T-ofc, 9.5M-ofc, 10.1, gpaKTI/I‘IeCKI/IX pabor ;
alUTa TBOPYECKUX paboT
10.2, 10.3IT-0/c, 11.111-0/c Samuta HH MBIy ATBHBIX
MIPOCKTOB

OK 07. ConeiictBoBate | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | O6cyxaeHue o Borpocam

COXpaHCHHUIO OKpyXaromien | 4.1-4.3, 5.1-5.4, 6.1-6.3, | JICKIHH

Cpenpl, PeCypcocOEPEKCHHIO, 7.1-7.3, 8.1, 82, 9.1-9.3, Pa3paboTtka rioccapus

MPUMCHSITh BHAHUA | g 4py o /e, 9.5M-o/c, 10.1, 3anojIHEHUE  CPABHUTEIIbHBIX

00 M3MEHEHUH KIUMarTa, Ta0JIMIL

TPUHITAITBI OepeKITMBOTO 10.2, 10.3TI-o/c, 11.11I-0/c TectupoBanue

Mpou3BOACTBA,  3(PPEeKTHBHO YcTHBIH ornpoc

JIEUCTBOBATH JIMKTaHT Ha WCIOJb30BaHUE

B 4Up €3BBIYaHBIX CUTyalusax

apryMEHTOB, OHMOJIOTHYECKOMH
TEPMUHOJIOTHH U CUMBOJINKH
WNunuBuayansHast
caMoCTOsTeNIbHAs paboTa
[IpencraBnenne  pe3yiabTAaTOB
NPaKTUYECKUX paboT
KonTponbsHbIe paboThI

3amura TBOpUECKUX padoT
3amura VHIUBHTy aJIbHBIX
IIPOEKTOB

Brimonnenue 3aganui
MPOMEKYTOYHOM aTTeCTallMU
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